Our data seemed to confirm that CT in this species might play a more important role than PTH in plasma calcium regulation. Special attention has been given to the role of plasma magnesium in CT-PTH relationships.
inorganic phosphorus, calcitonin and parathyroid hormone (PTH) were studied during the control period and during the 6 weeks of low calcium diet.
Samples were collected in four 10-day periods, one during the control diet and 3 after introducing the low calcium diet (low Ca 1, low Ca 2 and low Ca 3) ; only 7 days of each period were used for statistical analysis.
Plasma calcium and calcitonin (CT) levels were significantly decreased and urinary hydroxyproline was increased during the low Ca diet.
The appearance of tetany crisis (just before low Ca 2) was concomittant with a slight but significant decrease in plasma PTH levels.
Plasma magnesium level was more elevated during the periods 2 and 3 of low Ca than during low Ca 1 or control periods. No rise in plasma PTH level occurred during the low calcium diet ; this fact has been discussed in relation to dietary vitamin D or magnesium content.
The absence of change in plasma PTH levels in response to the slight decrease in calcemia (12 p. 100 maximum) suggested that pigs are able to adapt to unbalanced calciumphosphorus diets. However, bone disturbances (nasal septum and mandible) were observed as well as increased levels of urinary hydroxyproline, which indicate that the use of plasma calcium and PTH levels were not sufficient for determining the severity of dietary calcium deficiency.
Our data seemed to confirm that CT in this species might play a more important role than PTH in plasma calcium regulation. Special attention has been given to the role of plasma magnesium in CT-PTH relationships.
Introdudion.
In lactating cows the marked hypocalcemia occurring during parturient paresis is associated with elevated values of plasma parathyroid hormone (PTH) (Blum, Mayer and Potts, 1974 ; Blum et al., 1974 ; Garel and Barlet, 1975) . A rise in plasma PTH levels is also observed after intravenous infusion of EGTA or EDTA in cows (Blum and Fischer, 1975 ; Sherwood et al., 1966 ; Saeki and Hayashi, 1976 (Ramberg et al., 1976.) Histological findings in pigs have suggested that a low Ca : P ratio (0.5) induces an increase in parathyroid activity as compared with that observed using a normal Ca : P ratio (1.2) (Nunez, Krook and Whalen, 1976) ; this agrees with a previous observation of Doige, Owen and Mills (1975) . In contrast, we found no rise in plasma PTH level with a Ca-P ratio of 0.5 (Pointillart, Garel and Gu6guen, 1978b) (Doige et a/., 1975 ; Horvath and Papp, 1972 ; Stockland and Blaylock, 1973) (Chen, Toribara and Warner, 1956 ).
Plasma CT levels were measured by radioimmunoassay in a system already described in detail (Garel, Care and Barlet, 1974 ; Garel, Savajol and Barlet, 1976 (1962) . The 125 1_labelled porcine CT was purified by gel filtration on Sephadex G-50 fine. The specific activities of 200-300 y c ilyg were achieved routinely. The same batch of purified porcine CT was also used as a standard. An antiserum (GP2 4 ), raised in a guinea-pig against porcine CT, was employed at a final dilution of 1 : 3 000. The tubes were incubated in an equilibrium system at 4 °C, and after 6 days were phase-separated on talcum powder. The sensitivity of the assay was 0.25 ng/ml plasma.
The plasma PTH level was also measured by radioimmunoassay using a bovine system already described which cross-reacted with porcine PTH. Purified bovine PTH (bPTH 1-84, a gift of J. A. Parsons and J. M. Zanelli, MRC, London, England) was labelled with 125 1 using the chloramine-T method (Hunter and Greenwood, 1962) and purified through gel filtration on Sephadex G-50 fine. Standard curves were calibrated with pure bovine PTH (bPTH 1-84, a gift of G. D. Aurbach). An antibody, raised in a goat against partially purified bovine PTH, was employed at a final dilution of 1 : 8 000. Since it did not cross-react with the synthetic bovine 1-34 fragment, this antibody was specific against the carboxyl terminal part of the PTH molecule. After incubation for 6 days at 4 °C in an equilibrium system, the bound and the free labelled fractions were separated by adsorption on plasma-coated charcoal. The results were expressed in ng equivalents bovine PTH per ml plasma. The sensitivity of the assay was 0.3 ng/ml plasma. Inter-assay variations were excluded since all plasmas were measured in the same assay. Intra-assay variation was no more than 10 p. 100.
Urinary hydroxyproline.
Urine was collected for 2 days during each period. Hydroxyproline was determined by colorimetry (Borel, Caranjot and Jayle, 1967) after pyrrole distillation (Serafini-Cessi and Cessi, 1964) .
Statistical analysis.
Several variance analyses were done with a computer in order to determine the significance of the differences observed by changing the diet, the variations between periods, the differences between morning and afternoon samples, and individual variations and interactions between the different sources of variability (pigs, days, periods, sampling hours). The method was the same as previously mentioned (Pointillart, Garel and Gu6guen, 1978b) fig. 1 and 4) .
Differences in the parameters studied were observed during the three periods of the low calcium diet ( fig. 1 and 2 ). During the first low-calcium period (the first 15 days), plasma CT level fell from 4.8 ng/ml (control period) to 3.3 ng/mi. Calcemia decreased (10.5 mg/100 ml vs. 11.2 mg/100 ml in the control period), but During the control period, plasma CT levels were higher in the morning than in the afternoon (5.3 vs. 4.2 ng/ml) ( fig. 2) . On the contrary, plasma calcium concentrations were higher in the afternoon than in the morning (11.4 vs. 10.5 mg/100 ml) ( fig. 1 ). During the period of low calcium diet plasma CT level was lower in the morning than in the afternoon (2.7 vs. 3.9 ng/ml), and the opposite was observed for plasma PTH levels (2.7 vs. 2.5 ngimi) ( fig. 2 ).
During the control period, the plasma magnesium concentration was higher in the afternoon than in the morning (1.67 vs. 1.56 mg/100 ml, P < 0.01) ; this difference disappeared when the pigs were fed the low calcium diet ( fig. 1) (Thomasset et al., 1979) . The increased bone resorption suggested by the rise in urinary hydroxyproline may result from the fall in plasma CT levels. In hypocalcemic parturient cows, lowered plasma CT levels have been described by Mayer, Blum and Deftos (1975) and were associated with increased plasma PTH levels (Blum, Mayer and Potts, 1974) . However, a rise in both plasma CT and PTH levels was reported by Garel and Barlet (1975) (Reynolds, 1974 ; Garabedian et al., 1974) . However, the dietary intakes of vitamin D, were the same during the control and the low calcium periods and could not explain the slight decrease in plasma PTH level occurring during the low calcium diet.
In vitamin D-deficient pigs we have observed a positive correlation between PTH levels and the length of the deficiency (Pointillart, Garel and Gu6guen, 1978a (1977) suggest that the 1.25 (OH) E D 3 alone is responsible for intestinal adaptation in pigs fed a low calcium diet. Vitamin D metabolites are known to be active in the treatment of hypocalcemia during parturient paresis (Gast et al., 1977 ; Barlet, 1976 Barlet, , 1977 Sachs et al., 1977) . In previous work using a vitamin D-deficient diet or a high phosphorus diet, we have observed in both cases a decrease in plasma calcium concentration with no change in plasma PTH (Pointillart, Garel and Gu6guen, 1978a, b) , but with marked shifts in plasma CT levels. Our experiments in pigs led to the conclusion that CT secretion is more sensitive than PTH secretion to changes in plasma calcium level. Care et al. (1968) (Horvath and Papp, 1972 ; Doige, Owen and Mills, 1975 ; Stockland and Blaylock, 1973 Doige, Owen and Mills (1975) In pigs we must also emphasize the importance of the relationships between the plasma concentrations of magnesium and CT already observed (Pointillart, Garel and Gu6guen, 1978b) . In the present experiments, during the control period and the last period of the low calcium diet, an inverse relationship was established between magnesemia and plasma CT levels.
The presence of an inverse relationship between plasma CT and PTH only during the first and third periods of low calcium diet indicated some disturbance in hormonal equilibrium during the second low calcium period (after tetany crisis). It also appeared that mechanisms involved in blood calcium regulation might change throughout the period of the low calcium diet since different correlations between CT and Ca and between CT and PTH occurred during the three intervals of the low calcium diet. A similar conclusion was drawn from results obtained on pigs fed a high phosphorus diet (Pointillart, Garel and Gu6guen, 19786) .
In conclusion, the low calcium diet given to young growing pigs during 
